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1. This intemationai preliminary examination report has been prepared by this International Preliminary Examining Authority 
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(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT International application No. PCT/E POO/09922 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnfshed to 

the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filecT 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

3-10 as originally filed 

1 ,2 as received on 28/09/2001 with letter of 1 1/09/2001 



Claims, No.: 

1 -6 as received on 28/09/2001 with letter of 1 1/09/2001 

Drawings, sheets: 

1 -4 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application In computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to ttiis 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1 -6 

No: Claims 

Inventive step (IS) Yes: Claims 1-6 

No: Claims 

Industrial applicability (lA) Yes: Claims 1 -6 

No: Claims 



2. Citations and explanations 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/E POO/09922 

EXAMINATION REPORT - SEPARATE SHEET 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 Reference is made to the following document: 
D1: EP-A-0 841819 



2 The document D1 represents the closest prior art and discloses that video and 

audio information is temporarily stored in respective video and audio buffers. Time 
information, which is generated from the video blockrate information, is used to 
read out a predetermined quantity of video and audio information from the 
respective buffers. The read out information is subsequently stored in a hard disc. 

The method according to claim 1 differs from the method described in D1 in that 
the total quantity of data stored in all buffers is monitored and that the data 
contained in the buffers is written on a recording medium when the total quantity 
of the stored data reaches a predetermined level. The independent device claim 5 
contains the same distinguishing feature. 

None of the available prior art documents discloses or suggests that data should 
be read out from buffers when the total quantity of the stored data reaches a 
predetermined level. The further document cited in the International Search 
Report is more remote than document D1 . It does not give any details of how data 
are read out from buffers. 

Therefore, the subject-matter claimed in claims 1 and 5 is neither known nor 
rendered obvious by the available prior art documents and therefore the 
requirements of Articles 33(2) and 33(3) are met. 
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Dependent claims 2-4 and 6 are related to embodiments of the invention 
according to claims 1 and 5, and also meet the requirements of Articles 33(2) and 
33(3) PCT. 

Industrial applicability: in the field of video recording. 
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According to International Patent Classification (IPC) or to both national classification and IPC 



P 00/09922 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 H04N 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO"Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



EP 0 762 756 A (MATSUSHITA ELECTRIC 
INDUSTRIAL CO., LTD.) 

12 March 1997 (1997-03-12) 

page 5, line 14 - line 41; figure 1 

EP 0 841 819 A (MATSUSHITA ELECTRIC 
INDUSTRIAL CO. , LTD.) 

13 May 1998 (1998-05-13) 

column 17, line 28 -column 28, line 41; 
figures 1-6 



1,5 



1.5 
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Further documents are listed in the continuation of box C. 



ID 
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which is cited to establish the publication date of another 
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•O" document referring to an oral disclosure, use, exhibition or 
other means 

'P' document published prior to the international filing date but 
later than the priority date claimed 



■T later document published after the intemationai filing date 
or priority date and not in confiict with the application but 
cited to understand the principle or theory undertying the 
Invention 

'X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

•Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

*&* document member of the same patent family 
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European Patent Off tee. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Verleye, J 



Foim PCT/lSA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 

Inforqid^ on patent family members 



Patent document 
cited in search report 



Publication 
date 



International Application No 

PjalEP 00/09922 



Patent family 
member(s) 



Publication 
date 



EP 762756 



12-03-1997 



JP 



8138318 A 



EP 841819 



13-05-1998 



JP 11075171 A 



31-05-1996 
16-03-1999 



Form PCT/ISA/210 (patent family annex) (July 1992) 



Method and device for writing data to a recording medium in a 
digital video system 



The invention concerns a method and device for writing data, such 
as compressed video, audio and auxiliary data, to a recording medium and in 
particular for managing the write buffers of the device. 

An MPEG li or DVB compliant digital television stream comprises 
several layers, among which the elementary stream layer, the Packetized 
Elementary Stream (PES) layer and the Transport Stream (TS) layer. A 
con-esponding decoder usually comprises a demultiplexer for filtering certain TS 
layer packets, a PES Parser for removing the PES layer and transfening the 
original elementary streams and at least a video decoder for decoding the video 
elementary stream. 

Future decoders will incorporate mass storage devices in order to 
record compressed TS or PES streams. The French patent applications 
2787962 and|2787963 filed on December 28, 1998 in the name of THOMSON 
multimedia describe a digital video receiver integrating a hard disk for recording 
compressed AA/ streams. The receiver comprises buffers for accumulating 
audio, video and auxiliary data, where the writing of all accumulated data to a 
fixed-size block of the disk is triggered when the amount of video data reaches 
a predetennined level. Although this system has many advantages, disk space 
Is not used with maximum efficiency, because it is necessary to fill unused 
space of a data block attributed to either audio or auxiliary data on the disk with 
stuffing bits. 

An object of the invention is a method for recording data in a digital 
video processing device connectable to a recording medium, characterized in 
that it comprises the steps of: 

- receiving a stream of data packets, each data packet being 
associated to one of N packet identifier (PIDV . 

- providing N (N>1) buffers for receiving respectively packets 
corresponding to one of N packet identifiers WDs; 

- nionitoring the total of quantity of data stored in the N buffers; and 

- triggering a writing process of the data contained in the buffers to 
the recording medium when said total quantity of data reaches a predetermined 
level. 
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As the sum of the quantities of data In the different buffers triggers 
the writing process, the predetemiined total quantity of data Is always fully used 
by useful data. No stuffing bits are necessary when writing the data to the 
recording medium. 

According to an embodiment of the invention, the predetemnined 
level conresponds to the size of a data recording unit on the recording medium, 
minus the quantity of space reserved to service infomfiation. 

Typically, the service information includes a header for the 
concatenated data from the buffers. 

According to an embodiment of the invention, the writing step 
comprises the writing of the data in the different buffers to a same recording 
unit. 

As will be described in the detailed description, a recording unit on 
the recording medium has a size adapted to the kind of data which is to be 
recorded (i.e. an audio/video stream). According to the example below, this size 
is of 128 Kbytes, but it may be greater. 

According to an embodiment of the invention, the method further 
comprises the step of writing a header into said recording unit, said header 
indicating for the data from each buffer the corresponding PID packet 
identifier , the size and location of the data in the recording unit. 

Another object of the invention is a digital video processing device 
comprising a demultiplexer and a recording medium, characterized in that it 
further comprises: 

- N buffers, where N is an integer greater than one, 

- means for controlling the writing of demultiplexed data packets, 
each data packet being associated to one of N packet Identifiers, into said 
buffers, where each buffer receives data packets corresponding to a specific 
WO packet identifier , and for controlling the quantity of data packets in each 
buffer in order to trigger the writing of the buffer contents to the recording 
medium when the sum of data packets in all buffers reaches a predetermined 
level. 
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1. Method for recording data in a digital video processing device 
connectable to a recording medium, characterized in that it comprises the steps 
of: 

- receiving a stream of data packets each data packet being 
associated to one of N packet Identifier (PID); 

- providing N (N>1) buffers for receiving respectively packets 
corresponding to one of N packet identifiers: 

- monitoring the total of quantity of data stored In the N buffers; and 

- triggering a writing process of the data contained in the buffers to 
the recording medium when said total quantity of data reaches a predetermined 
level. 

2. Method according to claim 1, wherein the predetennlned level 
corresponds to the size of a data recording unit on the recording medium, minus 
the quantity of space reserved to service Information. 

3. Method according to claim 2, wherein the writing step comprises 
the writing of the data in the different buffers to a same recording unit, 

4. Method according to claim 3, further comprising the step of writing 
a header into said recording unit, said header Indicating for the data from each 
buffer the conresponding packet identifier, the size and location of the data in 
the recording unit. 

5. Digital video processing device comprising a demultiplexer (4) and 
a recording medium (12), characterized in that it ftjrther comprises: . 

- N buffers, where N Is an Integer greater than one, 

- means (10) for controlling the writing of demultiplexed data packets, 
each data packet being associated to one of N packet Identifiers, into said 
buffers, where each buffer receives data packets corresponding to a specific 
packet Identifier, and for controlling the quantity of data packets in each buffer In 
order to trigger the writing of the buffer contents to the recording medium when 
the sum of data packets in all buffers reaches a predetermined level. 
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1:2^9^2001; 



6. Device according to claim 5, wherein the preidetennlned level 
corresponds to the size of a data recording unit on the recording medium. 



AMENDED SHEET 



^ wo 01/26385 PCT/EPOO/09922 



Method and device for writing data to a recording medium in a 
digital video system 



5 The invention concerns a method and device for writing data, such 

as compressed video, audio and auxiliary data, to a recording medium and in 
particular for managing the write buffers of the device. 

An MPEG II or DVB compliant digital television stream comprises 
several layers, among which the elementary stream layer, the Packetized 

10 Elementary Stream (PES) layer and the Transport Stream (TS) layer. A 
corresponding decoder usually comprises a demultiplexer for filtering certain TS 
layer packets, a PES Parser for removing the PES layer and transferring the 
original elementary streams and at least a video decoder for decoding the video 
elementary stream. 

15 Future decoders will incorporate mass storage devices in order to 

record compressed TS or PES streams. The French patent applications 
2787962 and 2787963 filed on December 28. 1998 in the name of THOMSON 
multimedia describe a digital video receiver integrating a hard disk for recording 
compressed AJV streams. The receiver comprises buffers for accumulating 

20 audio, video and auxiliary data, where the writing of all accumulated data to a 
fixed-size block of the disk is triggered when the amount of video data reaches 
a predetermined level. Although this system has many advantages, disk space 
is not used with maximum efficiency, because it is necessary to fill unused 
space of a data block attributed to either audio or auxiliary data on the disk with 

25 stuffing bits. 

An object of the invention is a method for recording data in a digital 
video processing device connectable to a recording medium, characterized in 
that it comprises the steps of: 
30 - receiving a stream of data packets; 

- providing N (N>1) buffers for receiving respectively packets 
corresponding to one of ,N PIDs; 

- monitoring the total of quantity of data stored in the N buffers; and 

- triggering a writing process of the data contained in the buffers to 
35 the recording medium when said total quantity of data reaches a predetemnined 

level. 
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As the sum of the quantities of data in the different buffers triggers 
the writing process, the predetemiined total quantity of data is always fully used 
by useful data. No stuffing bits are necessary when writing the data to the 
recording medium. 

5 

According to an embodiment of the invention, the predetermined 
level corresponds to the size of a data recording unit on the recording medium, 
minus the quantity of space reserved to service information. 

10 Typically, the service information includes a header for the 

concatenated data from the buffers. 

According to an embodiment of the invention, the writing step 
comprises the writing of the data in the different buffers to a same recording 
15 unit. 

As will be described in the detailed description, a recording unit on 
the recording medium has a size adapted to the kind of data which is to be 
recorded (i.e. an audio/video stream). According to the example below, this size 
is of 128 Kbytes, but it may be greater. 

20 

According to an embodiment of the invention, the method further 
comprises the step of writing a header into said recording unit, said header 
indicating for the data from each buffer: the con^esponding PID, the size and 
location of the data in the recording unit. 

25 

Another object of the invention is a digital video processing device 
comprising a demultiplexer and a recording medium, characterized in that it 
further comprises: 

- N buffers, where N is an integer greater than one, 
30 - means for controlling the writing of demultiplexed data packets into 

said buffers, where each buffer receives data packets corresponding to a 
specific PID. and for controlling the quantity of data packets in each buffer in 
order to trigger the writing of the buffer contents to the recording medium when 
the sum of data packets in all buffers reaches a predetermined level. 

35 

According to an embodiment of the invention, the predetermined 
level corresponds to the size of a data recording unit on the recording medium. 
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Claims 



1. Method for recording data in a digital video processing device 
5 connectable to a recording medium, characterized in that it comprises the steps 
of: 

- receiving a stream of data packets; 

- providing N (N>1) buffers for receiving respectively packets 
corresponding to one of N PIDs; 

10 - monitoring the total of quantity of data stored in the N buffers; and 

- triggering a writing process of the data contained in the buffers to 
the recording medium when said total quantity of data reaches a predetermined 
level. 



15 2. Method according to claim 1, wherein the predetermined level 

corresponds to the size of a data recording unit on the recording medium, minus 
the quantity of space reserved to service information. 

3. Method according to claim 2, wherein the writing step comprises 
20 the writing of the data in the different buffers to a same recording unit. 

4. Method according to claim 3, further comprising the step of writing 
a header into said recording unit, said header indicating for the data from each 
buffer: the corresponding PID, the size and location of the data in the recording 

25 unit. 



5. Digital video processing device comprising a demultiplexer (4) and 
a recording medium (12), characterized in that it further comprises: 

- N buffers, where N is an integer greater than one, 
30 - means (10) for controlling the writing of demultiplexed data packets 

into said buffers, where each buffer receives data packets corresponding to a 
specific PID. and for controlling the quantity of data packets in each buffer in 
order to trigger the writing of the buffer contents to the recording medium when 
the sum of data packets in all buffers reaches a predetermined level. 



6. Device according to claim 5. wherein the predetemiined level 
corresponds to the size of a data recording unit on the recording medium. 



